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^(■ now*)^ntt etfe^ insfou, comprising: 

providing heat from one or more heat sources tarat least a portion of the formation; 
allowing the heat to transfer from the one orinore heat sources to a part of the formation 
such that the heat from the one or more heat sourgps pyrolyzes at least a portion of hydrocarbon 
material within the part of the formation; 



< / 



producing pyrolysis products from the/formation; 

heating a first portion of a formation/with one or more heat sources to a temperature 



sufficient to allow generation of synthesis.gas; 

providing a first synthesis gas generating fluid to the first portion to generate a first 
synthesis gas; 

removing a portion of the firs^synthesis gas from the formation; 

heating a second portion of a formation with one more heat sources to a temperature 
sufficient to allow generation of synthesis gas having a H 2 to CO ratio greater than a H 2 to CO 
ratio of the first synthesis gas; j', 

providing a second synthesis gas generating component to the second portion to generate 
a second synthesis gas; 

removing a portion of the second synthesis gas from the formation; and 

blending a portion/of the first synthesis gas with a portion of the second synthesis gas to 
produce a blended synthesis gas having a selected H2 to CO ratio. 

6 



5215. (new) The method of claim 52^4, wherein the one or more heat sources comprise at least 
two heat sources, anci wherein superposition of heat from at least the two heat sources pyrolyzes 
at least some hydrocarbons within the part of the formation. 

*> / i 

52f6. (new) fhe method of claim 5^4, wherein the first synthesis gas generating fluid and 
second synthesis gas generating fluid comprise the same component. 

* / \ 

5ptl. (new) The method of claim 5^44, further comprising controlling the temperature in the 
first po^ps»te-ee^^ — — * 



2 



Inventors: Vinegar etal. 
Appl. Ser.No.: 09/841,448 
Atty. Dckt. No.: 5659-07400 

new) Thejmet^od^ claim further comprising controlling the temperature in the 
second portion^© control a composition of the second synthesis gas. 



5^9. (new) The method of claim wherein the selected ratio is controlled to be 
approximately 2:1 H2 to CO. 




5^J). (new) The method of claim sJ^A 



5^20. (new) The method of claim ^W4, wherein the selected ratio is controlled to range from 
approximately 1.8:1 to approximately 2.2:1 H2 to CO. 



5^2 1. (new) The method of claim 5^$, wherein the selected ratio is controlled to be 
approximately 3:1 H2 to CO. 

\ \ 

5^62. (new) The method of claim 52^4, wherein the selected ratio is controlled to range from 
approximately 2.8:1 to approximately 3.2:1 H2 to CO. 



f^&3. (new) The method of claim 5^14, further comprising providing at least a portion of the 
produced blended synthesis gas to a condensable hydrocarbon synthesis process to produce 
condensable hydrocarbons. 



(new) The method of claim 5#>3, wherein the condensable hydrocarbon synthesis 



process comprises a Fischer-Tropsch process. 



52£5. (new) The method of claim 52^4, further comprising cracking at least a portion of the 
condensable hydrocarbons to form middle distillates. 



5J16. (new) The method of claim 5^4, further comprising providing at least a portion of the 
produced blended synthesis gas to a catalytic methanation process to produce methane. 

\ 

'^aim a «S^^'^Sfffier comprising providing at least a portion of the 




produced blendecUynthesis gas to a methanol-syn thesis process to produce methanol. 




Inventors: Vinegar et al. 
Appl. Ser. No.: 09/841,448 
Atty. Dckt. No.: 5659-07400 



*N \^CL^ t/ ( ^™}~^~ rnethod of claim 52^ ftJiiilheixonwri oy 
^Jj^ / produced blended synthesis gas to a gasoline-synthesis process to produce gasoline. 



5229. (new) The method of claim 52L4, wherein removing a portion of 1 



&ntr 



second synthesis 



gas comprises withdrawing second synthesis gas through a productioj^ell, wherein a 
temperature of the production well adjacent to a second synthesj^as production zone is 
maintained at a substantially constant temperature configupra to produce second synthesis gas 
having the H 2 to CO ratio greater the first synthesis 

5260. (new) The method of claim S^P^jjflierein the first synthesis gas producing fluid 
comprises CO2 and wherein the teirmjrfature of the first portion is at a temperature that will result 
in conversion of CO2 and carbqj^rom the first portion to CO to generate a CO rich first synthesis 
gas. 




5^1. (new) iTfcCmethod of claim 5^f4, wherein the second synthesis gas producing fluid 
comprise^^ater and hydrocarbons having carbon numbers less than 5, and wherein at least a 
portipff of the hydrocarbons react within the formation to increase a H2 concentration within the 
TOdueed-seeend^yBthesrsTgasr^ 



52/2. (new) The method of claim 52^4, wherein blending a portion of the first synthesis gas 
with a portion of the second synthp&s gas comprises producing an intermediate mixture having a 
H 2 to CO mixture of less than^tfie selected ratio, and subjecting the intermediate mixture to a 
shift reaction to reduce ajrlunount of CO and increase an amount of H 2 to produce the selected 
ratio of H 2 to CO. 



3. (ntw) The UMhM 6i clainr5^ UrittflimB BiHaDrising removing an excess of first 
synthesis gas from the fii^J^ertion to have an excess of CO, subjecting the first synthesis gas to a 
shift reactioiLte^Suce an amount of CO and increase an amount of H 2 before blending the first 
gas with the second synthesis gas. 
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(new) The method of claim further comprising removing the first synthesis gas 
from the formation under pressure, and passing removed first synthesis gas through a turbine to 
generate electricity. 



5^5. (new) The method of claim 5^r4, further comprising removing the second synthesis gas 
from the formation under pressure, and passing removed second synthesis gas through a turbine 
to generate electricity. 




i 




52#6. (new) The method of claim 52jt4, further comprising generating electricity from the 
lended synthesis gas using a fuel cell. 

a L 



7. (new) The method ofd^ser&^A, further comprising generating electricity from the 
friended synthesis^a^using a fuel cell, separating carbon dioxide from a fluid exiting the fuel 
cell, and^dfmg^^e^i^iwf^l it^yjfarated carbon dioxide within a spent portion of the formation. 

Z8. (new) The method of claim 5384, further comprising using at least a portion of the 
ided synthesis gas as a combustion fuel for heating the formation. 

"(new) The method ot claim ^^1, runner 66nipriSl'rig allowing tftferheafr&sptransfer from 
the one or more heat sources to the part of the formation to substantialjy^lniformly increase a 
permeability of the part of the formation. 

f > ^ 

5m). (new) The method of claim 53ff4, furt|^€T comprising controlling heat transfer from the 
one or more heat sources to produced jjedneability within the part of the formation of greater 
than about 100 millidarcy. 



(new) Themgll^od of claim 5^4, further comprising heating at least the portion of the 
fion when providing the synthesis gas generating fluid to inhibit temperature 
decreas&^tffthin the part of the formation during synthesis gas generation. 
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, the temperatu re sufficient to allow synthesis 
as generation is within a range from approximately 400 °C to approximately J^OO °C. 

* ) 

5^f3. (new) The method of claim 5^4, wherein heating the first a po^Hon of the part of the 
formation to a temperature sufficient to allow synthesis gas generation comprises: 

heating zones adjacent to wellbores of one or more heat sources with heaters disposed in 
the wellbores, wherein the heaters are configured to raise temperatures of the zones to 
temperatures sufficient to support reaction of hydrocarbon pfaterial within the zones with an 
oxidizing fluid; 

introducing the oxidizing fluid to the zones substantially by diffusion; 
allowing the oxidizing fluid to react with abreast a portion of the hydrocarbon material 
within the zones to produce heat in the zones; ar 

transferring heat from the zones to the>part of the formation. 



52#4. (new) The method of claim 5^f4^wherein heating the second portion of the part of the 
formation to a temperature sufficient m allow synthesis gas generation comprises: 

heating zones adjacent to wyflbores of one or more heat sources with heaters disposed in 
the wellbores, wherein the heaters are configured to raise temperatures of the zones to 
temperatures sufficient to supjrart reaction of hydrocarbon material within the zones with an 
oxidizing fluid; 

introducing the oxidizing fluid to the zones substantially by diffusion; 
allowing the OMaizing fluid to react with at least a portion of the hydrocarbon material 
within the zones to gfcduce heat in the zones; and 

transferrin/heat from the zones to the part of the formation. 



f s 

5M5. (newV 



52*5. (new)/The method of claim wherein heating the first portion of the part of the 
formation j6 a temperature sufficient to allow synthesis gas generation comprises: 
Producing an oxidizing fluid into the formation through a wellbore; 
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transporting the oxidizing fluid substantially by convection ip*6 the first portion of the 
part of the formation, wherein the first portion of the part of the^ormation is at a temperature 
sufficient to support an oxidation reaction with the oxidizin^luid; and 

reacting the oxidizing fluid within the first portion of the part of the formation to generate 
heat and raise the temperature of the first portion. 

* L , 

52^5. (new) The method of claim 5^ft, whejein heating the second portion of the part of the 
formation to a temperature sufficient to allo^synthesis gas generation comprises: 

introducing an oxidizing fluid intoihe formation through a wellbore; 

transporting the oxidizing fluid substantially by convection into the second portion of the 
part of the formation, wherein the second portion of the part of the formation is at a temperature 
sufficient to support an oxidation reaction with the oxidizing fluid; and 

reacting the oxidizing fluLa within the second portion of the part of the formation to 
•generate heat and raise the temperature of the second portion. 



1 



52/7. (new) The metho/bf claim ^14, wherein at least one of the one or more heat sources 
comprises an electricalyfieater disposed in the formation. 



52^57 (new) Th^method of claim 5^4, wherein at least one of the one or more heat sources 
comprises a natural distributor combustor. 



/) The method of claim 5^C4, wherein the one or more heat sources comprise one or 
lore ho&ter wells, wherein at least one heater well comprises a conduit disposed within the 
formation, and further comprising heating the conduit by flowing a hot fluid through the conduit. 




5/4 



1 

JO. (new) The method of claim 52pT4, wherein heating the first portion of the part of the 
formation to a temperature sufficient to allow synthesis gas generation and providing a first 
synthesis gas generating fluid to the first portion of the part of the formation comprises 
jfite@d«eni?! -, steaiii' , Trn:o ihb first portion. 



1 
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(new) The method of claim 52f4, wherein heatingtlre second portion of the part of the 
formation to a temperature sufficient to allow synthesj^as generation and providing a second 
synthesis gas generating fluid to the second portjpnof the part of the formation comprises 
introducing steam into the second portion. 

5£$2. (new) The method of claim^R, further comprising controlling the heating of the first 
portion of part of the formation/and provision of the first synthesis gas generating fluid to 
maintain a temperature wriffin the first portion of the part of the formation above the temperature 
sufficient to generate synthesis gas. 

3° / j 

5203. (new) T/ne method of claim 5£W, further comprising controlling the heating of the 
second portron of part of the formation and provision of the second synthesis gas generating fluid 
to maintain a temperature within the second portion of the part of the formation above the 



tenroefature sufficient to generate synthesis gas. 

52£fa. (new) The method of claim 5£14, wherein the first synthesis gas generating fluid 
comprises liquid water. 

5^6. (new) The method of claim 5fl4, wherein the second synthesis gas generating fluid 
comprises liquid water. 



9^, 



5^6. (new) The method of claim ^14, wherein the first synthesis gas generating fluid 
comprises steam. 

52ft. (new) The method of claim 5^4, wherein the second synthesis gas generating fluid 
comprises steam. 

J 

52^8. (new) The method of claim 5214, wherein the first synthesis gas generating fluid 
comprises water and carbon dioxide, wherein the carbon dioxide inhibits production of carbon 
dioxide from the part of the formation. 
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(new) The metjjp^t5fclairri 5^8$, wherein a portion of the carbon dioxide within the first 
synthesis gasjjsrfmiting flu id co rnnsses carbon dioxide removed from the formation. 

5^60. (new) The method of claim 5^*4, wherein the second synthesis gas generating fluid 
comprises water and carbon dioxide, wherein the carbon dioxide inhibits production of carbon 



dioxide from the part of the formation. 




of claim ^?60, wherein a portion of the carbon dioxide within the 
enerat ing fluid comprises carbon dioxide removed from the formation. 

i 

52j£. (new) The method of claim 5^^, wherein the first synthesis gas generating fluid 
comprises carbon dioxide, and wherein a portion of the carbon dioxide reacts with carbon in the 
formation to generate carbon monoxide. 



5353. (new) Tb 
synthesis gai 





1 



of claim 5$ff2, wherein a portion of the carbon dioxide within the first 
"gTluid comprises carbon dioxide removed from the formation. 




5Jt(&. (new) The method of claim wherein the second synthesis gas generating fluid 
comprises carbon dioxide, and wherein a portion of the carbon dioxide reacts with carbon in the 
formation to generate carbon monoxide. 



(new) The method of claim 5^04^wJ>eran a portion of the carbon dioxide within the 
second synthesis gas generating fluid*d)mprises carbon dioxide removed from the formation. 



f 

5286. (new) 



5206. (new) The mejfrrjcl of claim 5^jIt, wherein providing the first synthesis gas generating 
fluid to the firs^p6rtion of the part of the formation comprises raising a water table of the 
formatioa/toallow water to flow into the first portion of the part of the formation. 
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(new) The method of claim^^^, wherein providing the second synthesis gas generating 
fluid to the second portion of tide part of the formation comprises raising a water table of the 
formation to allow water J» flow into the second portion of the part of the formation. 

5^&>. (new) TJ^method of claim ^#fl, wherein the first synthesis gas generating fluid 
'comprises w^er and hydrocarbons having carbon numbers less than 5, and wherein at least a 
portion ofthe hydrocarbons are subjected to a reaction within the first portion of the part of the 
fon^ionJiLincre^ within the produced first synthesis gas. 

52w \ (new) The method of claimf52c4 3 wherein the second synthesis gas generating fluid 
comprises water and hydrocarboMhaving carbon numbers less than 5, and wherein at least a 
portion of the hydrocarbons are Infected to a reaction within the second portion of the part of 
the formation to increase a H2 /oncentration within the produced second synthesis gas. 



(new) The method of claim wherein the first synthesis gas generating fluid 
comprises water and hydrocarbons haviagfearbon numbers greater than 4, and wherein at least a 
portion of the hydrocarbons react vrimin the first portion of the part of the formation to increase 
an energy content of the produce! first synthesis gas. 



(new) The method of claim 5^14, wherein the second synthesis gas generating fluid 
comprises water and hydrocarbons having carbon numbers greater than 4, and wherein at least a 
portion of the hydrocarbons react within at least the second portion of the part of the formation to 
increase an energ^ontent of the second produced synthesis gas. 

# / 1 

SJjtfl. (newf The method of claim ^^4, further comprising maintaining a pressure within the 
formatioQ^uring synthesis gas generation, and passing produced blended synthesis gas through a 
turbij^tf generate electricity. "4 

5^ri. (new) The methodMclaim 5^1, further comprising generating electricity from the 
blended synthesis gas using^fuel cell. 
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5^{. (new) The method of claim ^2fT4, further comprising generating electricity from the 
blended synthesis gas using a fuel cerfl, separating carbon dioxide from a fluid exiting the fuel 
cell, and storing a portion of the separated carbon dioxide within a spent section of the formation. 

52^5. (new) The method of clMr^2/(h, further comprising using a portion of the blended 
synthesis gas as a combustion fpel for the one or more heat sources. 




i(i.ic w) ^hcnn c^ ttlrther composing using a ponioncrr^re first synthesis 

a combustion fuel for the one or more heat sources. 

(new) The method of claim jp#^> further comprising us^rfg a portion of the second 
synthesis gas as a combustion fuel for the one or more heat sources. 



52^8. ( 



52f8. (new) The method of claim further comprising using a portion of the blended 
synthesis gas as a combustion fuel for the one oj^nore heat sources. 

52^9. (new) A method of treating a coarformation in situ, comprising: 

providing heat from one or more heaters to at least a portion of the formation; 
allowing the heat to transfer from the one or more heaters to a part of the formation such 

that the heat from the one or more heaters pyrolyzes at least a portion of hydrocarbon material 

within the part of the formation; 

producing pyroly&ft products from the formation; 

heating a first jrartion of a formation with one or more heaters to a temperature sufficient 
to allow generation^ synthesis gas; 

providing a first synthesis gas generating fluid to the first portion to generate a first 
synthesis gaaf 

re^yiBfraTffirtion of the first synthesis gas from the formation; ^ 
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heating a second xyoxti& &m&S-^ heaters to a temperature sufficient 

t> allow generation of synthesis gas having a H 2 to CC^ratio greater than a H 2 to CO ratio of the 
first synthesis gas; 

providing a second synthesis gas generati]^ component to the second portion to generate 

a second synthesis gas; 

removing a portion of the second sj^fhesis gas from the formation; and 
blending a portion of the first synthesis gas with a portion of the second synthesis gas to 

produce a blended synthesis gas having a selected H 2 to CO ratio. 

52$. (new) The method of cl™ 5^9, wherein the one or more heaters comprise at least two 
neaters, and wherein superposMon of heat from at least the two heaters pyrolyzes at least some 
hydrocarbons within the part^of the formation. 

52/51. (new) The method of claim 52#y, wherein the first synthesis gas generating fluid and 
second synthesis gas generating fluid comprise the same component. 

$ / J k 

5282. (new) Theimethod of claim 5^79, further comprising controlling the temperature in the 
first portion to cdntrol a composition of the first synthesis gas. 



*7° / 

52^. (nev^The method of claim ^79, fui 



further comprising controlling the temperature in the 
second pojj&oa-t©.e®ft*wl"a i-U'm'pUJlition or rne secona synine'sis gas. 

&iy *b 




5^5. (new) The method of claim^^9, wherein the selected ratio is controlled to be 
approximately 2:1 H 2 to CO. 

5J65. (new) The method of claim 52tf9, wherein the selected ratio is controlled to range from 
approximately 1.8:1 to approximately 2.2:1 H 2 to CO. 



If 



5^86. (new) The method of claim ^79, wherein the selected ratio is controlled to be 
approximately 3:1 H 2 to CO. 
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' 52r7. (new) The method of claim 5^9, wherein the selected ratio is controlled to range from 




approximately 2.8:1 to approximately 3.2:1 H 2 to CO. 

5^68. (new) The method of claim ^2^9, further comprising providing at least a portion of the 
produced blended synthesis gas to a condensable hydrocarbon synthesis process to produce 
condensable hydrocarbons. 



52g9. (new) The method of claim 52$£ w 



5^9. (new) The method of claim 5^$£ wherein the condensable hydrocarbon synthesis 
process comprises a Fischer-Tropsch process. 

5^6. (new) The method of claim 52#9, further comprising cracking at least a portion of the 
condensable hydrocarbons to form middle distillates. 

52G1. (new) The method of claim further comprising providing at least a portion of the 
produced blended synthesis gas to a catalytic methanation process to produce methane. 

5^2. (new) The method of claim 5^f9, further comprising providing at least a portion of the 
produced blended synthesis gas to a me thanol-syn thesis process to produce methanol. 

produced blended synthesis gas to a gasoline-synthesis process to produce gasoline. 

5 ^g Mr ^^c w^ ^ honiicthQ d^^ gil 'aim j^79, wherein removing a portion of the second synthesis 
gas comprises withdrawjafg second synthesis gas through a production well, wherein a 
temperature of the^roduction well adjacent to a second synthesis gas production zone is 
maintained a^rasubstantially constant temperature configured to produce second synthesis gas 
havin g^rle H2 to C O ratio greater the first synthesis gas. 



52$$. (new) The method of claim 5J#9, further comprising providing at least a portion of the 
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O l^^^ 9 i y r ^m^Y\^ mdhoa ot claim ^^fwherein the first synthesis gas producing fluid 

/comprises C0 2 and wherein the temp&ature of the first portion is at a temperature that will result 
in conversion of C0 2 and czxbojnxom the first portion to CO to generate a CO rich first synthesis 
gas. 

(new) Th^ffethod of claim 5^9, wherein the second synthesis gas producing fluid 
comprises waterand hydrocarbons having carbon numbers less than 5, and wherein at least a 
portion oi^ffe hydrocarbons react within the formation to increase a H2 concentration within the 
produg^j*second synthesis gas. 

S^t^fr reiv) The inelhud of cM ni y f p <> Wlbi eiu blending a poiliU it of Hie f iis t synth esis ga 
with a portion of the second synthesis gas comprises producing an intermediate mixture having a 
H2 to CO mixture of less than the selected ratio, and subjecting the intermediate mixture to a 
shift reaction to redueean amount of CO and increase an amount of H2 to produce the selected 





(0 



(new) The method of claim 52?T9, further comprising removing an excess of first 
thesis gasjrom the first portion to have an excess of CO, subjecting the first synthesis gas to a 
shift reason to reduce an amount of CO and increase an amount of H 2 before blending the first 
syn^esis^ga&w^the second synthesis gas. 



oft 



5^0$- (new) The method of claim ^79, further comprising removing the first synthesis gas 
from the formation under pressure, and passing removed first synthesis gas through a turbine to 
generate electricity. 



5^00. (new) The method of claim ^79, further comprising removing the second synthesis gas 
from the formation under pressure, and passing removed second synthesis gas through a turbine 
to generate electricity. 
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^^5^01. (new) The method of claim 5^79, further comprising generating electricity from the 
blended synthesis gas using a fuel cell. 

'(new) rhe*hft^gi^of claim 5^9, further comprising generating electricity from the 
Mended syntljsgfsgas using a fuel cell, separating carbon dioxide from a fluid exiting the fuel 
cell, M^storing a p ortion of t he separated carbon dioxide within a spent portion of the formation 

53$^ (new) The method of claim 52^9, further comprising using at least a portion of the 
blended synthesis gas as a combustion fuel for heating the formation. 

7 ^ 4r^ (i^T^^t mn f [Tm f tt rSJ^), llMhbi 1 CUnlp ' rmiihj Mo wing the heat to transfer from 
the one or more heaters to the part of the formation to substanjnally uniformly increase a 
permeability of the part of the formation. 

5#D5. (new) The method of claim 53^9, further comprising controlling heat transfer from the 
one or more heaters to produce a permeability wj^nin the part of the formation of greater than 
about 100 millidarcy. 

^(To. (new) The method of claim 5^W, further comprising heating at least the portion of the 
part of the formation when providingrche synthesis gas generating fluid to inhibit temperature 
decrease within the part of the formation during synthesis gas generation. 



^7 



57. (new) The method oyelaim 5279, wherein the temperature sufficient to allow synthesis 
gas generation is within a i$nge from approximately 400 °C to approximately 1200 °C. 

jk / > fc 

^08. (new) The mernod of claim 5^79, wherein heating the first a portion of the part of the 
formation to a temperature sufficient to allow synthesis gas generation comprises: 

heating z@nts adjacent to wellbores of one or more heaters with heaters disposed in the 
wellbores, wlj^rein the heaters are configured to raise temperatures of the zones to temperatures 
sufficient ^support reaction^ hY^ mcfli;hon-m^^ with an oxidizing fluid; 
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introdud fl. g4h o- o^fe suDstantiailv~bv diffusion; 

allowing the oxidizing fluid to react with at least a portj&n of the hydrocarbon material 
within the zones to produce heat in the zones; and 

transferring heat from the zones to the part of theyformation. 

(new) The method of claim 5^5, wherein ^eating the second portion of the part of the 
formation to a temperature sufficient to allow swjfthesis gas generation comprises: 

heating zones adjacent to wellbores ofrone or more heaters with heaters disposed in the 
wellbores, wherein the heaters are configurml to raise temperatures of the zones to temperatures 
sufficient to support reaction of hydrocajpon material within the zones with an oxidizing fluid; 
introducing the oxidizing fluicWo the zones substantially by diffusion; 
allowing the oxidizing fluicMo react with at least a portion of the hydrocarbon material 
within the zones to produce heaUin the zones; and 

transferring heat from Jrhe zones to the part of the formation. 

s 7 / > fa 

52*0. (new) The methop of claim 52*79, wherein heating the first portion of the part of the 
formation to a temperature sufficient to allow synthesis gas generation comprises: 
introducing m oxidizing fluid into the formation through a wellbore; 
transporting the oxidizing fluid substantially by convection into the first portion of the . 
part of the formation, wherein the first portion of the part of the formation is at a temperature 
sufficient to si/rpport an oxidation reaction with the oxidizing fluid; and 

reaching the oxidizing fluid within the first portion of the part of the formation to generate 
heat and j&se the temperature of the first portion. 

Syfl/ (new) The method of claim 52rF9, wherein heating the second portion of the part of the 
fetation to a temperature sufficient to allow synthesis gas generation comprises: 
introducing an oxidizing fluid into the formation through a wellbore; 
transporting the oxidizing fluid substantially by convection into the second portion of the 
part of the formation, wherein the second portion of the part of the formation is at a temperature 
sufficient to support nyld a tion.r^ fiti ^^ ^ and 
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^^^^l^^r^ acting the oxidizing fluid within the second portio n of the part of the formation to 
generate heat and raise the temperature of the second portion. 

5^2. (new) The method of claim j^79, wherein at Jeast one of the one or more heaters 
comprises an electrical heater disposed in the formji 

A 06 jfi* 

5^fe. (new) The method of claim wh^fein at least one of the one or more heaters 
comprises a natural distributor combustor. 



52>Jfl. (new) The method of claim 5Jfffl, wherein the one or more heaters comprise one or more 
Teater wells, wherein at least one header well comprises a conduit disposed within the formation, 
and further comprising heating the ibnduit by flowing a hot fluid through the conduit. 



^T5. . (new) The method of cLaim ^79, wherein heating the first portion of the part of the 

sum 



formation to a temperature sufficient to allow synthesis gas generation and providing a first 
synthesis gas generating fluid to the first portion of the part of the formation comprises 
introducing steam into the^first portion. 



!^n6. (new) The meffiod of claim ^2^9, wherein heating the second portion of the part of the 
formation to a temperature sufficient to allow synthesis gas generation and providing a second 
synthesis gas generating fluid to the second portion of the part of the formation comprises 
introducing stearryinto the second portion. 

53^. (new) The method of claim i ^9, further comprising controlling the heating of the first 
portion of pair of the formation and provision of the first synthesis gas generating fluid to 
maintain a temperature within the first portion of the part of the formation above the temperature 
sufficient w generate synthesis gas. 

5Jp&. /new) The method of claim 52^9, further comprising controlling the heating of the 
secojjra portion of part of the formation and provision of the second synthesis gas generating fluid 
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perature within the second portion of the part of the formation above the 
to generate synthesis gas. 



^9. (new) The method of claim ^79, wherein the first synthesis gas generating fluid 
comprises liquid water. 



532T0. (new) The method of claim ^fi9, wherein the second synthesis gas generating fluid 
comprises liquid water. 




^fll. (new) The method of claim 52^ wherein the first synthesis gas generating fluid 
comprises steam. 

5302. (new) The method of claim 5^79, wherein the second synthesis gas generating fluid 
comprises steam. 

53fc. (new) The method of claim wherein the first synthesis gas generating fluid 
comprises water and carbon dioxide, wherein the carbon dioxide inhibits production of carbon 
dioxide from the part of the formation. 




5^v 



method of claim 5^23, wherein a portion of the carbon dioxide within the first 
ting fluid comprises carbon dioxide removed from the formation. 

5326. (new) The method of claim 52#9, wherein the second synthesis gas generating fluid 
comprises water and carbon dioxide, wherein the carbon dioxide inhibits production of carbon 
dioxide from the part of the formation. 



(newV^Pffe method of claim 5^g5, wherein a portion of the carbon dioxide within the 
second s^nthesis ; gas generating fluid comprises carbon dioxide removed from the formation. 
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(new) The method of claim 5^79, wherein the first synthesis gas generating fluid 
comprises carbon dioxide, and wherein a portion of the carbon dioxide reacts with carbon in the 
formation to generate carbon monoxide. 



\\Ospf. 




52^8. (jf€w) The method of claim ^^7,' wherein a portion of the carbon dioxide within the first 
synUifesis gas pneratingJ liii ^ftft ^^ 

5^69. (new) The method of claim 5^9, wherein the second synthesis gas generating fluid 
comprises carbon dioxide, and wherein a portion of the carbon dioxide reacts with carbon in the 
formation to generate carbon monoxide. 

iron" or ciaim ^Jz^, wherein a portionpfthe carbon dioxide within the 
second synthesis gas generating fluid comprises carbqp/dioxide removed from the formation. 

5^?1. (new) The method of claim 5^$, whep&n providing the first synthesis gas generating 
fluid to the first portion of the part of the formation comprises raising a water table of the 
formation to allow water to flow into the fjirst portion of the part of the formation. 






3^ 

5WI. (m 



(new) The method of claim wherein providing the second synthesis gas generating 
fluid to the second portion of the pa^f of the formation comprises raising a water table of the 
formation to allow water to flo\wnto the second portion of the part of the formation. 

53p3. (new) The methoa of claim ^279, wherein the first synthesis gas generating fluid 
comprises water ancUfydrocarbons having carbon numbers less than 5, and wherein at least a 
portion of the hwocarbons are subjected to a reaction within the first portion of the part of the 
formation ftgnflCfeasp f a, H-> r.nnr^a atoiw^ i 1 1 n 1 ri 1 li-^w t \th\t m Hi m y mhftsi s gas. 

530ft. (new) The metjpd^f claim 3^9, wherein the second synthesis gas generating fluid 
comprises water and Hwocarbons having carbon numbers less than 5, and wherein at least a 
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portion of the hydrocarbons are subjected to a reaction within the second portion of the part of 
the formation to increase a H 2 concentration within the produced second synthesis gas. 




tlTew) TfTe=Fr 



■>claim 5^7$, wherein the first synthesis gas generating fluid 



comprises water and hydrocarbons having carbon numbers greater than 4, and wherein at least a 
portion of the hydrocarbons react within the first portion of the part of the formation to increase 
an energy conteftt of the produced first synthesis gas. 




53^5. Gtfew) The method of claim 5^9; wherein the second synthesis gas generating fluid 
comprfses water and hydrocarbons having carbon numbers greater than 4, and wherein at least a 
poijrcm of the hydrocarbons react within at least the second portion of the part of the formation to 
nrergyTUrftent of the second produced synthesis gas. 



(new)JJ3?e method of claim 5£t9, further comprising maintaining a pressure within the 
formatj^fauring synthesis gas generation, and passing produced blended synthesis gas through a 
tu^inejo^efiefate electricity. 

fS. (new) The method of claim 52?9, further comprising generating electricity from the 
blended synthesis gas using a fuel cell. 



531^9. (new) The method of claifti 5^9, further comprising generating electricity from the 
blended synthesis gas usingmJ^fel cell, separating carbon dioxide from a fluid exiting the fuel 
cell, and storing a portion ofl|tfig*£eparated carbon dioxide within a spent section of the formation. 



5%(0. (new) The method/of claim 5^?9, further comprising using a portion of the blended 
synthesis gas as a combustion fuel for the one or more heaters. 



v 5^fl. (new)^?3^emethod of claim 52^, further comprising using a portion of the first synthesis 
gas ag^^mhnQtirtn fnpl fnr the one or more heaters. 
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method of claim further comprising using a portion of the second 
lbustion fuel for the one or more heaters. 

53^3. (new) The method of claim 5^79, further comprising using a portion of the blended 
synthesis gas as a combustion fuel for the one or more heaters. 




Response To Office Action Mailed December 2, 2002 



A. Pending Claims 



Claims 5214-5343 are currently pending. Claims 4764-4835 and 5150-5213 have been 
cancelled without prejudice. Claims 5214-5343 are new. 



B. Restriction 



On page 2 of the Office Action the Examiner noted: 

The reply filed on October 15, 2002 is not fully responsive to the prior 
Office Action because of the following omission(s) or matter(s): 

The amendment fails to respond to the Office action mailed on September 
23, 2002 (Paper No. 15), in which the first invention, i.e., Group I claims to 4699- 
4763 was elected via telephone restriction on September 11, 2002 (see page 2, 
Para 1) in said previous Office action. ... 

Accordingly, in response to this action, applicant should cancel all the 
claims pending/present in their Amendment filed on October 15, 2002 (Paper No. 
17), which correspond to claims previously non-elected during the said September 
11, 2002 election, and resubmit claims 4699-4763 as amended(?), as new claims, 
insofar as claims 4699-4763 can't be "uncancelled", along with any additional 
new claims desired. 

Applicant affirms the election of Group I claims by canceling previously elected claims 4764- 
4835 and 5150-5213 and adding new claims 5214-5343 (originating from claims 4699-4763), 
drawn to a method of heating a first and second portion of a coal formation to a temperature 
sufficient to generate synthesis gas, producing a first and second synthesis gas, which are blended 
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together to provide a blended synthesis gas having a selected H 2 to CO ratio, without traverse. 
Applicant believes that all pending claims are directed to the elected invention. Applicant 
reserves the right to file divisional applications capturing the subject matter of the non-elected 
species. 

C. Conclusion 

Applicant believes that no fees are due in association with the filing of this document. If 
any extension of time is required, Applicant hereby requests the appropriate extension of time. If 
any fees are required, please charge those fees to Conley, Rose & Tayon, P.C. Deposit Account 
Number 50-1505/5659-07400/EBM. 



Respectfully submitted, 




David W. Quimby 
Reg. No. 39,338 



Attorney for Applicant 



P.O. BOX 398 
AUSTIN, TX 78767-0398 
(512) 853-8800 (voice) 
(512) 853-8801 (facsimile) 
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